Pulmonary oedema lasting six days occurred in a 68 year old man after sniffing cocaine. He also had evidence of parenteral self-administration ofheroin. Pulmonary microvascular filtration pressure and, permeability were normal. Delayed resolution of the pulmonary oedema may have been caused by a cocaine-induced impairment of sodium and thus fluid transport across alveolar epithelium. Recognition may be important, since lowering filtration pressure with diuretics may not hasten resolution of oedema. (Thorax 1994;49:1038-1040 Medical Intensive Care Unit chest radiograph revealed bilateral infiltrates compatible with pulmonary oedema. Although the patient regained consciousness after an intravenous injection of 04 mg of the opiate antagonist naloxone, he had to be intubated and artificially ventilated because of respiratory failure. There was no evidence of aspiration of gastric contents. Aspirated sputum was bloodstained during the first two days of admission.
Parenteral drug abuse frequently results in acute respiratory failure and pulmonary oedema, associated with increased microvascular protein permeability caused by neurogenic factors, drugs, or contaminants in injectates."2 An overdose of inhaled cocaine can also lead to an acute lung injury presenting as acute alveolitis or permeability oedema, and this may be a major factor contributing to mortality.3-5 Pulmonary oedema may also be of hydrostatic origin because cocaine may elicit coronary vasoconstriction and insufficiency67 thereby raising left atrial pressure and fluid filtration in the lungs. We report a case of cocaine/heroin abuse and prolonged pulmonary oedema with normal pulmonary microvascular filtration pressure and permeability. It is postulated that delayed clearance offluid across the alveolar membrane was responsible for the prolonged pulmonary oedema.
Case report
A 68 year old man with a one year history of non-insulin dependent diabetes was found unconscious in a sauna by a female escort who stated that he had sniffed cocaine. On admission the patient was cyanotic and comatose with pinpoint pupils. Body temperature was 37-7°C and there were a few needle marks on the arm. Bilateral inspiratory crackles were present. Arterial blood gas analysis on air was pH 7-24, Pco2 6-8 kPa, Po2 5.3 kPa, reflecting arterial hypoxaemia and acute respiratory acidosis because of alveolar hypoventilation. A chest radiograph revealed bilateral infiltrates compatible with pulmonary oedema. Although the patient regained consciousness after an intravenous injection of 04 mg of the opiate antagonist naloxone, he had to be intubated and artificially ventilated because of respiratory failure. There was no evidence of aspiration of gastric contents. Aspirated sputum was bloodstained during the first two days of admission.
In addition, a metabolite of cocaine (benzoylecgonine) and opiates were found in a urine sample obtained shortly after admission. The blood sugar level was normal (8-5 mmol/l). During the first three days white blood cell counts declined from 7-3 to 4 5 x 1 0/1, with 1% eosinophils and 70% neutrophils. Blood and sputum cultures were negative. Bronchoalveolar lavage fluid samples obtained on the third day were negative for alveolar proteinosis, Pneumocystis carinii, and cytomegalovirus. Cell differentiation revealed a supranormal fraction of neutrophils (50%) and lymphocytes (20%) with a subnormal fraction of macrophages (25%); there were 5% epithelial cells and no eosinophils.
In order to establish the cause of pulmonary oedema, electrocardiography and echocardiography were performed on the first day and there were no signs of myocardial ischaemia or dysfunction. A thermodilution balloon-tipped pulmonary artery catheter was inserted. Mean arterial pressure (mm Hg) was also measured ( Mechanical ventilation had to be continued for six days after admission because of persistent respiratory insufficiency and bilateral pulmonary oedema on the chest radiograph. Fluid balance, uncorrected for insensible losses, was positive (2633 ml) on the first day, negative (-186 ml) on the second day, and positive (975 ml) on the third day. The patient received 40 mg frusemide intravenously on the second and third day. On day 7 the chest radiograph showed a reduction of the pulmonary oedema. After extubation the patient admitted the use of intranasal cocaine, but denied intravenous use of opiates. Seventeen days after admission he left hospital.
Discussion
In our patient abuse of cocaine/heroin resulted in alveolar hypoventilation, pulmonary oedema, and respiratory failure. The diffuse infiltrates might have been caused by a hypersensitivity reaction to inhaled cocaine, the socalled "crack lung".5 This is unlikely, however, because of the absence of fever, bronchospasm, and eosinophilia in the blood and bronchoalveolar lavage fluid, even in the presence of bloodstained sputum which, together with pulmonary haemosiderosis, is common in chronic cocaine smokers and sniffers.45 The clinical picture was therefore consistent with pulmonary oedema, a common complication of an overdose of drugs including cocaine.lAS6 Irrespective of its origin, alveolar oedema clears within 72 hours at most.9 Hence the persistence of oedema in our patient was caused by continued fluid filtration, delayed resolution, or both. The former was unlikely, however, since cardiac function, pulmonary hydrostatic, and plasma colloid osmotic pressures were normal. Moreover, microvascular permeability was normal. The PLI increases during inflammation as a result of increased protein permeability8 so that the normal PLI in our patient also argues against a hypersensitivity alveolitis. Increased fluid filtration was therefore not responsible for the oedema, although transient cocaineinduced or heroin-induced and neutrophilmediated damage of the microvasculature and increased permeability'2 before haemodynamic and PLI measurements were performed may have been responsible for its development. The latter is supported by the relatively high number of neutrophils in the bronchoalveolar lavage fluid in the absence of bacterial infection.
Experimental and human studies indicate that clearance of alveolar fluid is, among other things, determined by active soaium transport across alveolar epithelium, that can be blocked by topical amiloride.9 Since cocaine, at clinically encountered blood concentrations, is a potent blocker of cardiac sodium channels,7 10 inhalation of the drug in our patient may have caused the prolonged pulmonary oedema through impairment of active sodium transport and thus fluid clearance across the alveolar wall. There was no evidence of cardiac toxicity -that is, severe tachycardia and slowing of intracardiac conduction -but this does not exclude blockade of sodium channels in the alveolar epithelium by inhaled cocaine. Cocaine may have impaired the fluid clearance for several days since metabolites, some of which block cardiac sodium channels similar to cocaine itself, are detectable in the urine for up to 48 hours after a single dose of the drug.710 Alternatively, a drug-induced, neutrophilmediated injury of epithelial cells might have hampered clearance of the alveolar oedema. 
